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(54) FAILURE DETECTING DEVICE FOR VARIABLE VALVE SYSTEM ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exactly detect a failure of an intake air 
amount sensor for a variable valve system engine provided with intake- and 
exhaust valves. 

SOLUTION: This engine is provided with intake and exhaust valves 3, 4 to 
control the intake air amount and the discharge of exhaust gas of a 
cylinder by the opening and closing timings of these valves, and is provided 
with an intake air amount sensor 21 for measuring the intake air amount in 
an intake passage 5. In this case, an intake air amount estimating means for 
estimating the actual intake air amount based on the cylinder inside volume 
when at least the intake valve 3 is closed, a means for comparing the 
estimated value to the measured value of the intake air amount sensor 21, 
and a failure judging means for judging a failure in the intake air amount 
sensor 21 based on the comparison result, are provided. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The good change valve engine which equips an inhalation-of-air path with the amount sensor of inhalation of 
air which measures an inhalation air content while it has ** and the exhaust valve which are characterized by providing 
the following and the inhalation air content and exhaust outlet of a cylinder are controlled by the opening-and-closing 
stage of these valves An inhalation air-content presumption means to presume an actual inhalation air content based on 
the cylinder content volume of the closed stage of an inlet valve at least A comparison means to compare this estimate 
with the measurement value of the amount sensor of inhalation of air A failure judging means to perform the failure 
judging of the amount sensor of inhalation of air based on this comparison result 

[Claim 2] The aforementioned inhalation air-content presumption means is good change valve engine-malfunction 
detection equipment according to claim 1 which has an amendment amendment means for the estimate of an inhalation 
air content according to the closed stage of an exhaust valve, the open stage of an inlet valve or **, and the amount of 
overlap of an exhaust valve. 

[Claim 3] It is good change valve engine-malfunction detection equipment according to claim 1 in which a throttle valve 
is prepared in an inlet pipe and the aforementioned inhalation air-content presumption means has an amendment 
amendment means for the estimate of an inhalation air content according to the opening of the throttle valve. 
[Claim 4] The aforementioned amendment means is good change valve engine-malfunction detection equipment given 
[ the estimate of an inhalation air content ] in the reduction amendment claim 3, so that the opening of a throttle valve is 
small and inlet-pipe negative pressure is large. 

[Claim 5] The aforementioned failure judging means is good change valve engine-malfunction detection equipment 
according to claim 1 which judges the amount sensor of inhalation of air to be failure when the difference of the 
estimate of the inhalation air content of the aforementioned inhalation air-content presumption means and the 
measurement value of the amount sensor of inhalation of air is larger than the predetermined failure-criteria value 
defined beforehand. 

[Claim 6] Good change valve engine-malfunction detection equipment according to claim 1 set up in the failure criteria 
by the aforementioned failure judging means for every service condition of the engine which contains an engine speed 
at least. 

[Claim 7] The aforementioned inhalation air-content presumption means is good change valve engine-malfunction 
detection equipment according to claim 1 which distinguishes ** and the opening-and-closing stage of an exhaust valve 
from ** and the opening-and-closing control stage of an exhaust valve. 

[Claim 8] It is good change valve engine-malfunction detection equipment according to claim 1 which is equipped with 
the taking-a-seat sensor which detects ** and the opening-and-closing stage of an exhaust valve, and presumes an 
inhalation air content actual based on the detection value of ** and the opening-and-closing stage of an exhaust valve 
for the aforementioned inhalation air-content presumption means to be based on a taking-a-seat sensor. 
[Claim 9] Good change valve engine-malfunction detection equipment [ equipped with the display which displays 
failure of the amount sensor of inhalation of air ] according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the equipment which detects failure of the 
amount sensor of inhalation of air which measures especially an inhalation air content about good change valve engine- 
malfunction detection equipment equipped with ** and an exhaust valve. 
[0002] 

[Description of the Prior Art] There are some which change ** of an engine and an exhaust valve into a cam action, and 
are driven with electromagnetic force. This thing can control the inhalation air content and exhaust outlet of a cylinder 
by valve-opening close timing while being able to set it as the valve-opening close timing which could omit 
mechanisms, such as a cam shaft, and suited the operational status of an engine (JP,61-247807,A etc.). 
[0003] Moreover, there are some which drive ** and an exhaust valve with oil pressure (JP,7-317516,A etc.). This is 
supplying the oil pressure room formed by the cylinder to which the piston which drives an inlet valve and an exhaust 
valve, and this piston slide on the oil in which the pressure up's was carried out by the oil pump through the 
electromagnetic spill valve which performs supply and interception of oil and which was set up for every cylinder, and 
is controlled for every cylinder at the valve-opening stage of a request of an inlet valve and an exhaust valve, and a 
valve-closing stage. 

[0004] When abnormalities are in this amount sensor of inhalation of air, it becomes impossible to control fuel oil 
consumption proper in what equips the inhalation-of-air path of the throttle valve upstream with an air flow meter (the 
amount sensor of inhalation of air), calculates the fundamental injection quantity of fuel from the inhalation air content 
which the amount sensor of inhalation of air measured, and an engine speed, performs various amendments based on 
this as the measurement method of the amount of engine inhalation of air in such an engine, and controls the fuel oil 
consumption of a fuel injection valve, for example. 

[0005] What detects the existence of an open circuit of a sensor circuit conventionally as fault detection equipment of 
such an amount sensor of inhalation of air (JP, 10-68647, A), What judges indirectly failure of the amount sensor of 
inhalation of air from the signal of an oxygen density sensor formed in the exhaust air system, Or there are some (JP,5- 
00 1930, A) which judge failure of the amount sensor of inhalation of air from the deflection of the maximum output 
value of a signal and the minimum output value which are produced by inhalation-of-air throb accompanied by the 
signal wave form of the amount sensor of inhalation of air, i.e., opening and closing of an inlet valve. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the abnormalities by gap of the output of the amount sensor of 
inhalation of air cannot detect what detects the existence of an open circuit of a sensor circuit, and what judges failure of 
the amount sensor of inhalation of air from the signal of an oxygen density sensor cannot attach distinction with failure 
of a fuel system easily. 

[0007] Moreover, since inhalation-of-air throb changes by the opening-and-closing timing of an inlet valve when 
controlling the inhalation air content of a cylinder etc. by ** and the exhaust valve rather than the throttle valve prepared 
in the inhalation-of-air path, it is not necessarily hard to apply what judges failure of the amount sensor of inhalation of 
air from the deflection of the maximum output value of the amount sensor of inhalation of air, and the minimum output 
value. 

[0008] In the case of the good change valve engine which controls the inhalation air content of a cylinder etc. by ** and 
opening-and-closing timing of an exhaust valve, this invention aims at offering the fault detection equipment which can 
detect exactly failure of the amount sensor of inhalation of air by comparison with the estimate and the measurement 
value of the amount sensor of inhalation of air paying attention to the ability presuming the inhalation air content of a 
cylinder by the opening-and-closing timing. 
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[0009] 

[Means for Solving the Problem] In the good change valve engine which equips an inhalation-of-air path with the 
amount sensor of inhalation of air which measures an inhalation air content while the 1st invention is equipped with ** 
and an exhaust valve and the inhalation air content and exhaust outlet of a cylinder are controlled by the opening-and- 
closing stage of these valves An inhalation air-content presumption means to presume an actual inhalation air content 
based on the cylinder content volume of the closed stage of an inlet valve, a comparison means to compare this estimate 
with the measurement value of the amount sensor of inhalation of air, and a failure judging means to perform the failure 
judging of the amount sensor of inhalation of air based on this comparison result are established at least. 
[0010] In the 1st invention, as for the 2nd invention, the aforementioned inhalation air-content presumption means has 
an amendment amendment means for the estimate of an inhalation air content according to the closed stage of an 
exhaust valve, the open stage of an inlet valve or **, and the amount of overlap of an exhaust valve. 
[001 1] The 3rd invention prepares a throttle valve in an inlet pipe in the 1st invention, and the aforementioned 
inhalation air-content presumption means has an amendment amendment means for the estimate of an inhalation air 
content according to the opening of the throttle valve. 

[0012] For the 4th invention, the aforementioned amendment means is a reduction amendment about the estimate of an 
inhalation air content, so that the opening of a throttle valve is small in the 3rd invention and inlet-pipe negative 
pressure is large. 

[0013] In the 1st invention, the 5th invention judges the amount sensor of inhalation of air to be failure, when the 
aforementioned failure judging means has the difference of the estimate of the inhalation air content of the 
aforementioned inhalation air-content presumption means, and the measurement value of the amount sensor of 
inhalation of air larger than the predetermined failure-criteria value defined beforehand. 

[0014] The 6th invention is set up in the failure criteria by the aforementioned failure judging means in the 1st invention 
for every service condition of the engine which contains an engine speed at least. 

[0015] In the 7th invention, in the 1st invention, the aforementioned inhalation air-content presumption means 
distinguishes ** and the opening-and-closing stage of an exhaust valve from ** and the opening-and-closing control 
stage of an exhaust valve. 

[0016] In the 1st invention, invention of the octavus is equipped with the taking-a-seat sensor which detects ** and the 
opening-and-closing stage of an exhaust valve, and presumes an inhalation air content actual based on the detection 
value of** and the opening-and-closing stage of an exhaust valve for the aforementioned inhalation air-content 
presumption means to be based on a taking-a-seat sensor. 

[0017] The 9th invention is equipped with the display which displays failure of the amount sensor of inhalation of air in 

the 1 st invention. 

[0018] 

[Effect of the Invention] According to the 1 st and the 7th invention, failure of an open circuit of the abnormalities by 
gap of the output of the amount sensor of inhalation of air and a sensor circuit etc. is easily detectable with a sufficient 
precision. 

[0019] According to the 2nd invention, an accurate presumed inhalation air content can be acquired to change by the 
closed stage of an exhaust valve, the open stage of an inlet valve, **, and the amount of overlap of an exhaust valve, and 
fault detection of the amount sensor of inhalation of air can be performed exactly. 

[0020] According to the 3rd and the 4th invention, when a throttle valve is prepared, an accurate presumed inhalation air 
content can be acquired, and it can respond. 

[0021] According to the 5th and the 6th invention, the failure judging of the amount sensor of inhalation of air can be 
performed with a sufficient precision. 

[0022] According to invention of the octavus, while failure of** and an exhaust valve is exactly detectable, the failure 
judging of the amount sensor of inhalation of air is cancellable at the time of these failures. 
[0023] According to the 9th invention, early repair of failure is attained. 
[0024] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0025] it is shown in drawin g 1 — as - 1 ~ an engine and 2 ~ a cylinder (combustion chamber) and 3 ~ for an inlet pipe 
and 6, as for an ignition plug and 8, an exhaust pipe and 7 are [ an inlet valve and 4 / an exhaust valve and 5 / a fuel 
injection valve and 9 ] the catalysts for exhaust air purification 

[0026] the electromagnetism which drives an inlet valve 3 and an exhaust valve 4 - two springs 13 and 14 with which 
actuators 1 0 and 1 1 energize moving part 1 2 in the valve-opening direction and the valve-closing direction like drawing 
2 , and two electromagnets 1 5 and 1 6 with which moving part 1 2 is attracted in the valve-opening direction and the 
valve-closing direction are formed 
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[0027] the drive circuit 1 7 - the electromagnetism of the electromagnet 1 5 by the side of [ the state of drawin g 2 to ] 
valve opening - according to the spring force of the spring 14 by the side of valve closing, while moving part 12 passes 
through a center valve position and approaches the electromagnet 16 by the side of valve closing, if the current of a coil 
is intercepted under the present circumstances, the electromagnetism of the electromagnet 16 by the side of valve 
closing -- energizing in a coil ~ the electromagnetism moving part 12 overcomes the spring force of the spring 13 by 
the side of valve opening with a suction force, and the valve is drawn in and closed by the electromagnet 16 by the side 
of valve closing next, the electromagnetism of the electromagnet 16 by the side of [ this state to ] valve closing -- shortly 
according to the spring force of the spring 13 by the side of valve opening, while moving part 12 passes through a center 
valve position and approaches the electromagnet 1 5 by the side of valve opening, if the current of a coil is intercepted 
under the present circumstances, the electromagnetism of the electromagnet 1 5 by the side of valve opening — 
energizing in a coil — the electromagnetism ~ moving part 12 overcomes the spring force of the spring 14 by the side of 
valve closing with a suction force, and the electromagnet 1 5 by the side of valve opening draws in and opens in 
addition, the electromagnetism of both the electromagnets 15 and 16 — when current is not flowing in a coil, moving 
part 12 is held in the center valve position (an inlet valve 3 and an exhaust valve 4 are the state of a half-aperture) which 
estranged only the position from the adsorption side of both the electromagnets 15 and 16 according to the spring force 
of both the springs 13 and 14, respectively 

[0028] On the other hand, the air flow meter (the amount sensor of inhalation of air) 21 which detects the inhalation air 
content of an engine as a means to detect the service condition of an engine is formed in the inlet pipe 5 which forms a 
part of inhalation-of-air path, and the signal is inputted into a control unit 20. Moreover, the intake-air-temperature 
sensor 25 grade which detects an engine speed, the rotational frequency sensor (crank angle sensor) 22 which detects a 
crank angle, the accelerator opening sensor 23 which detects accelerator opening, the coolant temperature sensor 24 
which detects the cooling water temperature of an engine, and an intake-air temperature as a means to detect the service 
condition of an engine is prepared, and these signals are also inputted into a control unit 20. 
[0029] While ** and the opening-and-closing stage of exhaust valves 3 and 4 are controlled by the control unit 20 
through the drive circuit 17 based on these sensor signals, control of the fuel oil consumption of a fuel injection valve 8 
etc. and the failure judging of the amount sensor 21 of inhalation of air are performed. 
[0030] In this case, the open stage of an inlet valve 3 is controlled by the crank angle (intake-stroke section, 
compression stroke section) from which the time when an engine speed is higher is controlled at a tooth-lead-angle side, 
and acquires the inhalation air content of a demand based on accelerator opening, an engine speed, etc. in a closed stage 
on the basis of for example, an inhalation-of-air top dead center. An inhalation air content is fundamentally controlled 
by the closed stage of an inlet valve 3. 

[0031] The closed control stage (crank angle) of this inlet valve 3 searches the closed control stage map which set up the 
closed control stage of an inlet valve 3 based on accelerator opening and the engine speed like drawing 3 , and is called 
for. While the maximum amount of inhalation of air in the full open region of accelerator opening sets up the crank 
angle included in a cylinder (it suits by experiment etc.), on this closed control stage map, the crank angle is set as a 
tooth lead angle or the crank angle which carries out the angle of delay and obtains the amount of inhalation of air of a 
demand to a full open region in the partial load region. In addition, the crank angle with which the maximum amount of 
inhalation of air in the full open region of accelerator opening goes into a cylinder serves as a piston bottom dead point 
mostly in an engine low rotation region, and becomes a compression stroke side in a high rotation region. 
[0032] The open stage of an exhaust valve 4 is controlled near the piston bottom dead point of the between an expansion 
stroke and like an exhaust air line, and a closed stage is controlled according to an engine speed near an inhalation-of-air 
top dead center. 

[0033] Although not illustrated, the closed control stage (crank angle) of this exhaust valve 4 searches the closed control 
stage map which set up the closed control stage of an exhaust valve 4 based on accelerator opening and the engine 
speed, and is called for. 

[0034] Moreover, like general fiiel-oil-consumption control, the fuel oil consumption of a fuel injection valve 8 
performs various amendments, is determined, and is controlled by the inhalation air content which the amount sensor 2 1 
of inhalation of air detected (measurement), and the fundamental injection quantity based on an engine speed. 
[0035] In addition, 26 in drawing is the display which displays failure of the amount sensor 21 of inhalation of air, and 
is prepared in an operation panel etc. 

[0036] Next, the failure judging of the amount sensor 21 of inhalation of air is explained based on the flow chart of 
drawing 4 and drawin g 5 . 

[0037] As shown in drawin g 4 , at Step 1, the cylinder content volume V of the closed stage of an inlet valve 3 is 
computed. This is computed from the crank angle at the time of closed control of an inlet valve 3, i.e., the position of a 
piston. 



I 



Page 4 of 5 



[0038] Here, when distances of piston, connecting rod wheel base:h, and crank throw:r, it is x=r(l-COStheta) +lambdar 
[l-(l-SINtheta2/lambda2) 1 / 2] at the time of the displacement angle theta from a top dead center (crank angle). 
In lambda=h/r, in simple, it is set to x**r(l-COStheta)+r (l-COS2theta) / 41ambda, and the cylinder content volume V 
can be found from V=Vcc+Vcyl=Vcc+x-S however Vcc:volume of combustion chamber, and Vcyl: cylinder-capacity 
Srcylinder cross-section =pi(boa/2) 2. 

[0039] Specifically, it computes based on such a formula using the map which set up the cylinder content volume V 
about crank angle theta. 

[0040] At Step 2, the inhalation air content (the amount of new temperaments) of a cylinder 2 is presumed based on the 
cylinder content volume V. This is performed according to the flow of dra w in g 5 . 

[0041] The flow of drawin g 5 starts processing of Step 12 to the steps 13-16, when an exhaust valve 4 closes the valve 
before valve closing of an inlet valve 3 . 

[0042] At Step 13, the crank angle of the closed stage of an exhaust valve 4 is read, and the cylinder rest of volume V0 
is computed from the crank angle at Step 14. If the closed stage of an exhaust valve 4 is an inhalation-of-air top dead 
center, the cylinder rest of volume V0 will turn into volume of combustion chamber, and from an inhalation-of-air top 
dead center, if it is an angle-of-delay side, the cylinder rest of volume V0 will be computed by adding the capacity 
computed from the crank angle of a closed stage to volume of combustion chamber. 

[0043] This cylinder rest of volume V0 is also computed using the map which set up the cylinder content volume V 
about above-mentioned crank angle theta. 

[0044] Exhaust gas pressure is computed at Step 15, and the ** gas mass of a cylinder 2 is computed at Step 16 from the 
cylinder rest of volume V0, exhaust gas pressure, and an exhaust-gas temperature. It asks for exhaust gas pressure and 
an exhaust-gas temperature based on an engine speed, accelerator opening, cooling water temperature, etc. using the 
exhaust-gas-pressure map and exhaust-gas-temperature map which defined exhaust-gas-pressure data and exhaust-gas- 
temperature data like drawing 6 and drawing 7 by experiment etc., respectively. 

[0045] ** gas mass of a cylinder: Ask for G from gaseous equation of state G=process variable/radiographic. 
[0046] However, P:exhaust gas pressure, Vxylinder rest of volume, the constant (fixed value) of R:gas-constant = 
combustion gas, T: Whenever [ exhaust gas temperature ], after valve closing of this exhaust valve 4, when an inlet 
valve 3 closes the valve, go into Steps 1 7-20 from Step 1 1 . 

[0047] The new temper capacity in a cylinder is computed at Step 17. This new temper capacity in a cylinder deducts 
and asks for a part for the ** gas computed at Step 16 from the cylinder content volume V computed at Step 1 of 
drawing 4 . 

[0048] In this case, if the state at the time of a pressure P0, capacity V0, temperature TO, and inlet-valve open is made 
into a pressure PI, capacity VI, and temperature Tl, the state of the combustion gas of an exhaust air valve-closing time 
Since it is PI V1/T1=P0V0/T0=GR, (however, P'sl being influenced by inlet-pipe negative pressure) and a basic target 
are asked for V1=(P0/P1) (T1/T0) V0, and this VI is considered as a part for ** gas, and it deducts from the cylinder 
content volume V, and asks for the new temper capacity in a cylinder. 

[0049] An intake-air temperature is measured at Step 1 8, and an intake pressure (inlet-pipe negative pressure) is 
measured at Step 19. Since an intake pressure changes with the opening of a throttle valve when a throttle valve is 
prepared, in order to obtain inlet-pipe negative pressure to an inlet pipe 5, it detects an intake pressure. The method of 
detection may refer to a map like drawing 8 for which it asked by experiment etc. beforehand from throttle valve 
opening as the engine speed, and may form and measure an intake-pressure sensor. However, when an intake pressure is 
detected, an intake pressure may amend the new temper capacity in a cylinder of Step 17. 

[0050] At Step 20, the amount of new temperaments in a presumed cylinder is computed from the new temper capacity 
in a cylinder, intake-air temperature and atmospheric pressure, or an intake pressure. It is a reduction amendment about 
the amount of new temperaments in a presumed cylinder, so that inlet-pipe negative pressure is large, when a throttle 
valve is prepared. 

[005 1 ] In this case, since the amount of new temperaments in a cylinder changes according to an engine speed, the 
closed stage of an exhaust valve 4, the open stage of an inlet valve 3, **, and the amount of overlap of exhaust valves 3 
and 4 like drawin g 9 - drawing 1 1 , it amends the amount of new temperaments in a presumed cylinder according to 
these engine speeds, the closed stage of an exhaust valve 4, the open stage of an inlet valve 3, **, and the amount of 
overlap of exhaust valves 3 and 4. Correction value is calculated from the map which set correction value as the 
property as shown in drawing 1 1 to the amount of overlap from the map set as the property that correction value is 
shown in drawing 10 to the open stage of an inlet valve 3 from the map set as the property as shown in drawing 9 to the 
closed stage of an exhaust valve 4 when there was overlap of** and exhaust valves 3 and 4, and multiplication is 
carried out to the amount of new temperaments in a presumed cylinder. In addition, drawing 1 0 is the case where the 
open stage of an inlet valve 3 is in an angle-of-delay side from an inhalation-of-air top dead center. 
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[0052] Next, at Step 3 of drawing 4 , it reads, the measurement value (after temperature compensation and pressure 
correction), i.e., the inhalation-of-air mass, of the amount sensor (AFM) 21 of inhalation of air, and Step 4 performs the 
failure judging of the amount sensor 21 of inhalation of air for the inhalation-of-air mass as compared with the amount 
of new temperaments in a presumed cylinder. 

[0053] The failure judging of this amount sensor 21 of inhalation of air judges with failure, when the difference of 
inhalation-of-air mass and the amount of new temperaments in a presumed cylinder is larger than the specified quantity 
(criterion value) defined beforehand. 

[0054] The example of the failure criteria based on an engine speed is shown in drawing 1 2 . An engine speed is low, 
and when the difference is large, the time of being easy to inhale inhalation of air in a cylinder 2 has set up the criterion 
so that it may judge with failure, so that an engine speed judges with failure above a difference with the comparatively 
small difference of inhalation-of-air mass and the amount of new temperaments in a presumed cylinder at the time of a 
low and an engine speed becomes high, since the exact amount of new temperaments in a presumed cylinder is 
obtained. 

[0055] Moreover, based on an engine speed and accelerator opening, failure criteria can also be set up like drawing 13 . 
In this case, since variation appears in the amount of new temperaments in a presumed cylinder according to the 
operation delay of opening and closing of inlet- valve 3 grade etc., accelerator opening is small and, in the time when the 
open period of an inlet valve 3 is smaller, a relative error becomes large. Therefore, accelerator opening is large, an 
engine speed judges with failure above a difference with the comparatively small difference of inhalation-of-air mass 
and the amount of new temperaments in a presumed cylinder at the time of a low, accelerator opening is small, and 
when the difference is large, a criterion is set up so that it may judge with failure, so that an engine speed becomes high. 
[0056] And when it judges with failure, failure of the amount sensor 21 of inhalation of air is displayed with the display 
26 prepared in the operation panel etc. 

[0057] Thus, since the actual inhalation air content of a cylinder 2 is presumed and failure of the amount sensor 21 of 
inhalation of air is judged based on the estimate, failure of an open circuit of the abnormalities by gap of the output of 
the amount sensor 21 of inhalation of air and a sensor circuit etc. is easily detectable with a sufficient precision. 
[0058] in this case — while presuming the inhalation air content of a cylinder 2 based on the cylinder content volume of 
the closed stage of an inlet valve 3 - this - the closed stage of an exhaust valve 4, the open stage of an inlet valve 3, **, 
and the amount of overlap of exhaust valves 3 and 4 — responding — an amendment ~ an accurate presumed inhalation 
air content can be acquired by things 

[0059] Moreover, since it is got blocked, and it judges with failure above a difference with the comparatively small 
difference of the measurement value of the amount sensor 21 of inhalation of air, and a presumed inhalation air content 
when [ when the precision of a presumed inhalation air content is high ] engine speeds are low conditions while setting 
up the criterion of failure for every service condition of the engine containing an engine speed, a failure judging can be 
performed with a sufficient precision. 

[0060] Therefore, fault detection of the amount sensor 2 1 of inhalation of air can be performed exactly. Moreover, since 
an operator is told with display 26 at the time of failure, it can repair at an early stage. 

[0061] On the other hand, although the inhalation air content of a cylinder 2 is controlled by the closed stage of an inlet 
valve 3 etc., since this engine adds amendment, i.e., inlet-pipe negative pressure, for an inhalation air content according 
to the opening and presumes an inhalation air content when a throttle valve is prepared, in order to obtain inlet-pipe 
negative pressure to an inlet pipe 5, when a throttle valve is prepared, it can respond. 

[0062] Moreover, in this example, although these opening-and-closing stages are judged by ** by the control unit 20, 
the open control stage of exhaust valves 3 and 4, and the closed control stage, as shown in drawing 1 , the taking-a-seat 
sensors 30 and 3 1 which detect ** and the valve-closing state of exhaust valves 3 and 4 are formed, and the taking-a- 
seat sensors 30 and 3 1 can detect ** and the opening-and-closing stage of exhaust valves 3 and 4. as these taking-a-seat 
sensors 30 and 31, a gap sensor, a non-contact position sensor, etc. use, for example — having — the electromagnetism of 
** and exhaust valves 3 and 4 - it is installed in an actuator 10 and 1 1 grades If it does in this way, while failure of a 
valve is detectable, the failure judging of the amount sensor 21 of inhalation of air is cancellable at the time of valve 
failure. Moreover, the variation in the presumed inhalation air content by the operation delay of opening and closing of 
inlet- valve 3 grade etc. can be reduced. 

[0063] in addition, this example ~ electromagnetism - although this invention is applied to the good change valve of a 
drive formula, it is also applicable to the good change valve engine which drives ** and an exhaust valve with oil 
pressure 
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